Abstract. The results of assessment of health risk posed to children and adult population of the Belgorod region due to consumption of food contaminated with chemicals are shown. Priority contaminants and their concentrations in foods are identified. Contribution of the studied contaminants and food groups in the formation of population exposure levels is determined. The development of non-carcinogenic effects determined by combined effect of food contaminants is characterized, and organs and systems mostly affected by toxic exposure are defined. Calculations of individual and population carcinogenic risk resulting from consumption of chemically contaminated foods are performed.
Excesses of regulatory levels of foreign substances of chemical origin were determined in 555 samples (0.8 %) of the tested food products. The most contaminated were horticultural products, which accounted for 90.1% (500 samples) of the total number of contaminated products. Priority contaminants of horticultural products were nitrates, which contributed 97.2 % of the total pollution, while the average long-term exceed factor of the maximum permissible levels in 2005-2009 reached 3.5 [6] .
The above studies have identified the trends of a time-, area-and species-related distribution of nitrate pollution of horticultural products in the Belgorod region. However, the results obtained did not allow a quantitative assessment of the role of nitrate pollution of horticultural products in the morbidity in the population.
To solve this problem, a second phase of the study was stared, the aim of which was to assess the health risk to the population of the region imposed by exposure to chemical contaminants in food products.
A distinctive feature of the methodology of public health risk assessment, which makes it possible to analyse the exposure to any defined concentration of substances hazardous to human health, including those that do not exceed the national maximum permissible levels [2, 3, 5] , contributed to a significant expansion of the research area and defined materials and methods of this research.
Taking into account the data on per capita food product consumption 4 Results and discussion. The initial stage of the study included identification and selection of the priority, indicatory chemicals contained in food products, investigation of which allows characterization of levels of public health risk with sufficient reliability.
The main criteria for identification and selection of chemical contaminants were: the availability of information on concentrations of contaminants in food product; possibility for entering of contaminants in food products from different contaminated environmental objects
Health Risk Analysis Risk assessment practice (ambient air, water, soil), the data on the effects on human health; the use of contaminants in crop farming as pesticides or mineral fertilizers; lifetime of chemical substances and their compounds in the environment; toxicity; potential for bioaccumulation, etc.
Using the above criteria the following substances were included in the list of chemicals selected for the study: cadmium (Cd), arsenic (As), mercury (Hg), lead (Pb), hexachlorocyclohexane (HCH), dichlorodiphenyltrichloroethane (DDT) and nitrates.
In order to improve the reliability of the data, calculation of the content (concentration) of the studied pollutants and their exposure were conducted by centile trends based on an average dose of distribution of the concentration of toxic substances in the investigated products (C mean ), and the upper bound of exposure based on the 90th percentile (C 90 ) of this distribution (Tables 2,   3 ).
The conducted studies on the above mentioned food product groups have established that the greatest contribution to the population exposure (Exp) to cadmium, arsenic, mercury, lead ( Based on localization of harmful changes in the human body (Table 5) , cadmium, arsenic, mercury, lead, hexachlorocyclohexane (HCH), dichlorodiphenyltrichloroethane (DDT) and nitrates are referred to systemic toxicants. When performing a conservative assessment of the combined non-carcinogenic action of the above-mentioned contaminants, simultaneously entering the body with food products, most likely is that the type of their effect on the same organs and systems is additive [3, 5] . Note: CAS -international identification code of the substance; Hormon. -neuroendocrine system; CNS -central nervous system; PNS -peripheral nervous system, CVS -cardiovascular system [3, 5] . In case of simultaneous intake of several contaminants by the same route (orally with food), characterization of risk of non-carcinogenic effects was made on the basis of the hazard index (HI) calculation [3] .
Maximum values of HI for the whole period analysed (2005-2010) calculated for adults and children from HQ mean and HQ 90 (Table 7) , are observed for vegetables and melons, followed by milk and dairy products, and then -meat and meat products.
The main contribution both in the total HI of investigated food product groups (Table 8) ,
and in the risk of non-cancer diseases is made by arsenic, lead and nitrates. In addition, the data obtained suggest that the systems most susceptible to adverse effects of mixtures of the studied food product toxicants include the following: hematopoietic (20.60-23.30%), cardiovascular (17.25-17.77 %) and neuroendocrine system (11.47-11.67 %). The maximum risk for these systems and organs is posed by the exposure to arsenic, lead and nitrates contained in foods consumed in the region (Table 9 ).
Probability of the potential damage to other critical organs and systems of the body (immune, reproductive, peripheral nervous and central nervous systems, biochemical values, gastrointestinal tract, skin, liver, kidneys), resulting from special characteristics of unidirectional exposure to contaminants contained in food were as follows: for adults -from 1.04 to 8.63 % for children -from 1.19 to 9.19%.
Most (5 of 7) of the contaminants selected for further studies (Cd, As, Pb, hexachlorocyclohexane (HCH) and dichlorodiphenyltrichloroethane (DDT)), presented in Table   10 are potential chemical carcinogens of Groups 1, 2A and 2B according to the IARC 11 classification or of Groups A, B1 and B2 according to the US EPA 12 classification [4, 5] .
Information on the results of calculations of individual (ICR) and population (PCR) carcinogenic risk to public health posed by food contamination with cadmium, arsenic, lead, hexachlorocyclohexane (HCH) and dichlorodiphenyltrichloroethane (DDT), are presented in Tables 11 and 12 .
Conclusions:
1. The largest contribution to the exposure of the population to cadmium, arsenic, mercury and lead ingested with food products is made by milk and dairy products, potatoes, and 11 IARC-International Agency for Research on Cancer 12 US EPA -U.S. Environmental Protection Agency.
